Rapid Communication: Assignment of Porcine Serotonin Receptor Subtype 2 Alpha and Endothelin-B Receptor to Chromosome 11 by Linkage Analysis by Sun, H. S. et al.
Animal Science Publications Animal Science
1999
Rapid Communication: Assignment of Porcine
Serotonin Receptor Subtype 2 Alpha and
Endothelin-B Receptor to Chromosome 11 by
Linkage Analysis
H. S. Sun
Iowa State University
L. Wang
Iowa State University
Max F. Rothschild
Iowa State University, mfrothsc@iastate.edu
Christopher K. Tuggle
Iowa State University, cktuggle@iastate.edu
Follow this and additional works at: http://lib.dr.iastate.edu/ans_pubs
Part of the Agriculture Commons, Animal Sciences Commons, and the Genetics and Genomics
Commons
The complete bibliographic information for this item can be found at http://lib.dr.iastate.edu/
ans_pubs/266. For information on how to cite this item, please visit http://lib.dr.iastate.edu/
howtocite.html.
This Article is brought to you for free and open access by the Animal Science at Iowa State University Digital Repository. It has been accepted for
inclusion in Animal Science Publications by an authorized administrator of Iowa State University Digital Repository. For more information, please
contact digirep@iastate.edu.
Rapid Communication: Assignment of Porcine Serotonin Receptor
Subtype 2 Alpha and Endothelin-B Receptor to Chromosome 11 by
Linkage Analysis
Abstract
Genus and Species. Sus scrofa. Locus. Pig serotonin receptor subtype 2 alpha ( HTR2A) and pig endothelin-B
receptor ( EDNRB) . Source and Description of Primers. Heterologous primers for EDNRB were obtained
from Leslie Lyons through the CATS project (Lyons et al., 1997) and primers for HTR2A were designed from
highly conserved human (M86841) and mouse sequences (X72222). Primers ( EDNRB forward: 5¢-
AATTGTTTTAATTTGGGTGGTCTC- 3¢ and EDNRB reverse: 5¢-AGCCACCAGTCTTTAGCTGTC-3¢;
HTR2A forward: 5¢-CCCTAGAGAAAAAGCTGCAGA-3¢ and HTR2A reverse: 5¢-
GACACGGGCATGACAAGGA-3¢) were used to amplify pig homologous fragments by standard PCR. Pig
genomic fragments amplified with heterologous primers were sequenced to confirm homology. An 81%
similarity over 125 bp was found in the exon 3 region of the EDNRB gene between human and the new pig
sequence-tagged sites ( STS) . A 100% sequence similarity was found for 115 bases of the exon 1 region of
HTR2A gene between our STS and a pig HTR2A cDNA sequence (accession no. S78208). Pig-specific
primers were designed from the pig STS obtained in this study ( HTR2A forward: 5¢-
CCCTAGAGAAAAAGCTG CAGA-3¢ and HTR2A reverse: 5¢-GCAGAGGCCACCGGTA-3¢) to increase
the PCR efficiency.
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Genus and Species. Sus scrofa.
Locus. Pig serotonin receptor subtype 2 alpha
( HTR2A) and pig endothelin-B receptor ( EDNRB) .
Source and Description of Primers. Heterologous
primers for EDNRB were obtained from Leslie Lyons
through the CATS project (Lyons et al., 1997) and
primers for HTR2A were designed from highly con-
served human (M86841) and mouse sequences
(X72222). Primers ( EDNRB forward: 5′-AATTGTTT-
TAATTTGGGTGGTCTC-3′ and EDNRB reverse:
5′-AGCCACCAGTCTTTAGCTGTC-3′; HTR2A for-
ward: 5′-CCCTAGAGAAAAAGCTGCAGA-3′ and
HTR2A reverse: 5′-GACACGGGCATGACAAGGA-3′)
were used to amplify pig homologous fragments by
standard PCR. Pig genomic fragments amplified with
heterologous primers were sequenced to confirm ho-
mology. An 81% similarity over 125 bp was found in
the exon 3 region of the EDNRB gene between human
and the new pig sequence-tagged sites ( STS) . A 100%
sequence similarity was found for 115 bases of the
exon 1 region of HTR2A gene between our STS and a
pig HTR2A cDNA sequence (accession no. S78208).
Pig-specific primers were designed from the pig STS
obtained in this study ( HTR2A forward: 5′-
CCCTAGAGAAAAAGCTG CAGA-3′ and HTR2A
reverse: 5′-GCAGAGGCCACCGGTA-3′) to increase
the PCR efficiency.
Method of Detection. Standard Taq polymerase
(Promega, Madison, WI) with 1.5 mM MgCl2 was
used for both amplifications. The annealing tempera-
ture of HTR2A and EDNRB is 57°C and 60°C,
respectively. Detailed conditions can be found in the
STS entries for each locus. The sizes of PCR-amplified
pig HTR2A and EDNRB fragments are 3 and 2.3 kb,
and RFLP within the PCR products was detected
using HindIII and DpnII enzymes, respectively
(Figure 1).
Description of Polymorphism. Two alleles were
detected for each locus. For the EDNRB marker, eight
monomorphic fragments and three polymorphic frag-
ments with sizes of 240 and 150 bp (Allele A) or 390
bp (Allele B) were detected among all breeds (Figure
1A). For the HTR2A marker, the PCR product of 3 kb
was uncut (allele A) or was cut into two fragments of
1.6 and 1.4 kb (allele B) (Figure 1B).
Inheritance Pattern. Individuals from the PiGMaP
reference families (Archibald et al., 1995) were
genotyped for HTR2A and EDNRB markers. Informa-
tive meioses totaling 144 and 148 were detected for
HTR2A and EDNRB, respectively. Linkage analysis
was done by using the CRIMAP program (Green et
al., 1990) against currently available information in
the PiGMaP database.
Chromosomal Location. The HTR2A locus was
linked to SSC11 markers S0071 and S0230 with the
recombination frequencies of .26 (LOD = 3.85) and .28
(LOD = 3.36), respectively. Even though EDNRB was
linked to several SSC11 markers, tight linkage was
found between EDNRB and EAMJ, S0230, and S0009
with the recombination frequencies of 0 (LOD = 5.42),
.05 (LOD = 23.91), and .07 (LOD = 16.63), respec-
tively. A multipoint linkage map for HTR2A and
EDNRB was constructed using several chromosome 11
markers (Archibald et al., 1995) as a framework map.
The best-ordered map of HTR2A-S0071-EDNRB-
S0230-EAMJ-S0009 is given in Figure 2.
Comments. Previous work done using chromosome
painting techniques showed a complete synteny con-
servation of HSA13 in SSC11 (Goureau et al., 1996).
We are interested in mapping additional anchored
Type I loci in the pig genome and also in further
examining the gene order within this conserved
synteny group. The pig STS for HTR2A (dbSTS:
49066-7; GenBank: G32117-8) and EDNRB (dbSTS:
44871-2; GenBank: G30674-5) and the linkage map
we present here are part of our ongoing project to
develop a comparative map between human chromo-
some 13 (HSA13) and pig chromosome 11. Even
though this highly conserved syntony group has
broken into at least four segments in the mouse (i.e.,
MMU1, 5, 8, 14), the relative positions of HTR2A and
EDNRB seem to be preserved among HSA13, SSC11,
and MMU14.
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Figure 1. Polymorphisms observed at the EDNRB (A)
and HTR2A (B) loci. The first lane (M) in each gel
picture is the 1-kb DNA ladder (BRL, Life Technologies,
Gaithersburg, MD) used as a molecular weight standard.
Each lane is marked with the scored genotype, and at
the right of each gel the approximate length of the
polymorphic fragments is indicated.
Figure 2. Partial linkage map of pig chromosome 11
(SSC11) demonstrates the positions of HTR2A and
EDNRB relative to other linked markers on SSC11.
Distance (centimorgans, cM) was calculated by mul-
tipoint linkage analysis (CRIMAP; Green et al., 1990).
Literature Cited
Archibald, A. L., C. S. Haley, J. F. Brown, S. Couperwhite, H. A.
McQueen, D. Nicholson, W. Coppieters, A. Van de Weghe, A.
Stratil, A. K. Wintero, M. Fredholm, N. J. Larsen, V. H. Niel-
sen, D. Milan, N. Woloszyn, A. Robic, M. Dalens, J. Riquet, J.
Gellin, J. Caritez, G. Burgaud, L. Ollivier, J. Bidanel, M. Vai-
man, C. Renard, H. Geldermann, R. Davoli, D. Ruyter, E.J.M.
Verstege, M.A.M. Groenen, W. Davies, B. Hoyheim, A.
Keiserud, L. Andersson, H. Ellegren, M. Johansson, L. Mark-
lund, J. R. Miller, D. V. Anderson Dear, E. Signer, A. J.
Jeffreys, C. Moran, P. Le Tissier, Muladno, M. F. Rothschild, C.
K. Tuggle, D. Vaske, J. Helm, H. Liu, A. Rahman, T.-P. Yu, R.
G. Larson, and C. B. Schmitz. 1995. The PiGMaP consortium
linkage map of the pig (Sus scrofa). Mamm. Genome 6:
157−175.
Goureau, A., M. Yerle, A. Schmitz, J. Riquet, D. Milan, P. Pinton, G.
Frelat, and J. Gellin. 1996. Human and porcine correspondence
of chromosome segments using bidirectional chromosome paint-
ing. Genomics 36:252−262.
Green, P., K. Falls, and S. Crook. 1990. Documentation for CRIMAP,
version 2.4. Washington Univ. School of Medicine, St. Louis,
MO.
Lyons, L. A., T. F. Laughlin, N. G. Copeland, N. A. Jenkins, J. A.
Womack, and S. J. O'Brien. 1997. Comparative anchor tagged
sequences (CATS) for integrative mapping of mammalian ge-
nomes. Nat. Genet. 15:47−56.
Key Words: Pigs, PCR-RFLP, Linkage, Gene Mapping,
Pig Chromosome 11
J. Anim. Sci. 1999. 77:795±796
